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Abstract
The Impacts of an Entrepreneurial Course on Secondary Students' Entrepreneurial Self-Efficacy
and Entrepreneurial Intentions

Toi Hershman
There is considerable agreement that promoting entrepreneurship stimulates economic
development and job creation, which helps maintain a country’s economic competitiveness.
Entrepreneurship education is a key to increasing the likelihood of potential entrepreneurs. While
substantial research has documented strategies for enhancing students' entrepreneurial mindset
and building entrepreneurial skills in higher education, entrepreneurship is rarely incorporated
into or studied in secondary education. This mixed-method study examined the impact of an
online ten-lesson entrepreneurship course on secondary students' entrepreneurial self-efficacy
and entrepreneurial intentions. Students took a pre-survey that measured their entrepreneurial
self-efficacy and intentions before the course and a post-survey upon completing the course.
Students' artifacts (elevator pitch frameworks and business canvas models) from the capstone
lesson were collected. A paired-sample t-test compared students’ entrepreneurial self-efficacy
and intentions before and after the course, and artifacts were analyzed using a rubric. Survey
results showed significant improvements in two dimensions of entrepreneurial intentions:
Professional Attraction and Entrepreneurial Capacity. Students' entrepreneurial self-efficacy
subscales (Searching, Planning, Marshaling) did not yield a significant improvement. The
analysis of students' artifacts showed that students could identify problems and generate
solutions to their problems. However, students did not clearly understand how to project revenue
based on a target market.
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INTRODUCTION
Entrepreneurship is the driving force of our economy. Arming young people with an
entrepreneurial mindset will promote future business creation and build a pipeline of
entrepreneurial thinkers. Entrepreneurship education is essential for a nation's future because it
encourages students' critical thinking, innovation, and creativity skills, preparing them for an
uncertain future world of work (Y. Zhao, 2012b). While substantial research has documented
strategies for enhancing students' entrepreneurial mindset and building entrepreneurial skills in
higher education (e.g., Gargouri & Naatus, 2019; Neck & Corbett, 2018; Piperopoulos & Dimov,
2015; Zhao, 2012b), entrepreneurship is rarely incorporated in secondary (middle and high
school) education (Schimmel, 2016). Entrepreneurship in secondary education is essential
because it promotes entrepreneurial mindsets before students choose a college or career pathway,
making them more likely to become entrepreneurs or select entrepreneurship coursework in
higher education (Y. Zhao, 2012a). Entrepreneurship education develops students' selfconfidence and their ability to think in creative ways. It helps students from all socioeconomic
backgrounds and nurtures students' talents and skills (Neck & Greene, 2011; Sarasvathy et al.,
2014; Zupan et al., 2018).
An entrepreneurial mindset paves the path to entrepreneurial intentions and success.
Building entrepreneurial mindsets is key to influencing students' entrepreneurial intentions
(Gargouri & Naatus, 2019; Gerhart & Melton, 2016; Y. Zhao, 2012b). An individual with an
entrepreneurial mindset exhibits entrepreneurial characteristics, including entrepreneurial selfefficacy, entrepreneurial empathy, opportunity recognition, perseverance, risk-taking, value
creation, leadership, and teamwork (Fayolle & Gailly, 2015). Entrepreneurial self-efficacy has
been identified as a strong predictor of entrepreneurial intentions because it indicates an
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individual’s confidence in their ability to succeed in entrepreneurial work (Jung et al., 2001;
Neck & Greene, 2011; Rae & Melton, 2016; Zhang et al., 2014). Entrepreneurial intentions are
the best means of predicting entrepreneurial behaviors because they demonstrate one's
willingness and preference to behave in a particular manner (Krueger, 1993). Therefore,
entrepreneurial intention is a determining factor for entrepreneurial behavior (Kolvereid &
Isaksen, 2006).
This study examined the impacts of an online entrepreneurship course on students'
entrepreneurial self-efficacy and entrepreneurial intentions, which will provide implications for
incorporating entrepreneurial education in secondary classrooms, critical for preparing future
entrepreneurs. The study also offers one model as an example for teaching entrepreneurship.
RELEVANT LITERATURE
Importance of Entrepreneurship
Entrepreneurship can turn an idea into action and requires an innovative mindset to
discover opportunities and create value for others (G. Chen et al., 2001; McGee et al., 2009; Tsai
et al., 2016). Stevenson (1993) offers a more succinct definition “Entrepreneurship is the pursuit
of opportunity beyond the resources you currently control” (p. 3).
Entrepreneurship is a crucial competency for all, helping to increase creativity and selfconfidence in every aspect of people's lives, and is an essential driver of growth and
sustainability (Neck & Corbett, 2018). Without the innovation and risk-taking of
entrepreneurially minded individuals, we would not invent, empower, or thrive as a nation.
Entrepreneurship can improve standards of living and create wealth not only for entrepreneurs
but also for their employees, the community, and related businesses. Entrepreneurs drive change
through innovation where new products and ideas are developed and new markets emerge.
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Entrepreneurial individuals play a crucial role in economic growth and job creation (Kouakou et
al., 2019).
Entrepreneurial Mindset
An entrepreneurial mindset is the state of mind that changes an individual's status to an
entrepreneur. An entrepreneurial mindset concerns the analysis of the world, its opportunities
and possibilities, and the understanding of how an individual can contribute to the progress of
economic and social systems (Kouakou et al., 2019). An entrepreneurial mindset is simply how
an entrepreneur thinks and acts (Fayolle & Gailly, 2015). At its core, it is a set of characteristics,
behaviors, and skills that drive action. A person with an entrepreneurial mindset recognizes an
otherwise overlooked opportunity, develops the confidence to take a risk, communicates ideas
clearly, and adjusts to learn from setbacks. Having an entrepreneurial mindset, then, refers to
someone who possesses a collection of valuable behaviors to increase the likelihood of becoming
an entrepreneur. These are behaviors such as self-efficacy, empathy, creativity, opportunism,
risk-taking, determination, and leadership, to name a few (Fayolle & Gailly, 2015). This state of
mind allows individuals to think like and become entrepreneurs (Kouakou et al., 2019).
Moreover, the entrepreneurial mindset is necessary for achievement in existing
businesses and organizations. It is beneficial for anyone because it is a mix of essential successfocused skills and behaviors (Y. Zhao, 2012b). Exposing students to entrepreneurship helps
build an entrepreneurial mindset. In particular, exposure to entrepreneurship increases an
individual's entrepreneurial self-efficacy. Entrepreneurial self-efficacy is a significant
contributor to building entrepreneurial intention, which is the best predictor of future
entrepreneurial behavior (C. C. Chen et al., 1998; Liñán et al., 2011; McGee et al., 2009; Tsai et
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al., 2016). This study explores how entrepreneurial intention and self-efficacy are affected by an
entrepreneurial intervention.
Entrepreneurial Self-Efficacy
Self-efficacy is an individual's perception of their ability to execute a specific behavior
(Bandura, 1986). It is a motivational construct that influences an individual's choice of activities,
goals, persistence, and performance (H. B. Zhao et al., 2005). Entrepreneurial self-efficacy refers
to an individual's belief that they can become an entrepreneur. It is positively correlated with
entrepreneurial intention (Naktiyok et al., 2010) and is considered a fundamental mindset to
strengthen entrepreneurial intention (Kouakou et al., 2019). Individuals who perceive they can
succeed in entrepreneurial endeavors are more likely to pursue them (Tsai et al., 2016). In
entrepreneurship, students' low self-efficacy may relate to their lack of experience (Zhao,
2012b). Therefore, best practice entrepreneurship programs increase entrepreneurial self-efficacy
by providing participants with opportunities to innovate and solve others' problems. In such
experiences, students progress through real-world challenges improving their ability to perform
tasks such as starting a business and pivoting in the face of adversity (Peterman & Kennedy,
2003). Providing opportunities for students to develop relevant skills such as solving real-world
problems, creating a product or service, taking risks, and persevering through challenges
increases their entrepreneurial self-efficacy.
Research shows that there is a positive connection between self-efficacy and
entrepreneurial intentions. For example, Zhao et al. (2005) found that students with higher
entrepreneurial self-efficacy are more likely to have less fear about an entrepreneurial career,
perceive a greater sense of control over outcomes, and judge the likelihood of success higher
than those with low self-efficacy. They found evidence that individuals formed entrepreneurial
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intentions most directly because of their high entrepreneurial self-efficacy. Bacq and Alt (2018)
found that an individual's self-views are essential in explaining entrepreneurial intent.
Specifically, when students feel confident in creating a product or service, they are more likely to
act entrepreneurially. The theory of an entrepreneurial event stresses the importance of perceived
feasibility which is related to self-efficacy. Perceived feasibility refers to what degree people
consider something achievable similar to self-efficacy (Shapero & Sokol, 1982). Perceived
feasibility is affected by an individual's perception they are able to perform a specific behavior
(Krueger et al., 2000). In terms of entrepreneurship, this is an individual's perception that they
possess the abilities to become an entrepreneur.
Entrepreneurial Intention
Entrepreneurial intention is a self-acknowledged conviction that an individual intends to
act entrepreneurially and start a business sometime in the future (Liñán et al., 2011). According
to the Theory of Planned Behavior, intentions capture motivational factors that influence a
behavior and indicate how likely an individual is to perform the behavior. The more favorable
one's belief, the more likely one will act (Ajzen, 1991). Shapero and Sokol’s (1982) theory of an
entrepreneurial event stresses the importantce of perceived desirablity which is related to
intention. The level of perceived desirability varies based on individual characteristics and is
affected by a person’s values, needs, skills, and abilities. Without a desire or intention to begin
with, individuals will avoid moving forward in creating a new business (Ding & Choi, 2011).
Based on the premise that intention is the an effective predictor of behavior, there has been
considerable interest in entrepreneurial intention research (Borchers & Park, 2010; Byabashaija
& Katono, 2011; Farrukh et al., 2018; Hockerts, 2017; Hou et al., 2019; Lavelle, 2019; Liñán et
al., 2011; Pruett et al., 2009; Wilson et al., 2007; Zhang et al., 2014; Y. Zhao, 2012b). These
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studies show that entrepreneurial educational support can enhance students' entrepreneurial
intentions (Stamboulis and Barlas (2014), Turker et al., 2008).
Study Purpose and Research Questions
While substantial research has documented strategies for enhancing students'
entrepreneurial mindset and building entrepreneurial skills in higher education (e.g., Gargouri &
Naatus, 2019; Neck & Corbett, 2018; Piperopoulos & Dimov, 2015; Zhao, 2012b),
entrepreneurship is rarely incorporated or studied in secondary education (Schimmel, 2016).
However, entrepreneurship in secondary education is critical because it promotes the
entrepreneurial mindset before students choose a college or career pathway, making them more
likely to become entrepreneurs or select entrepreneurship coursework (Y. Zhao, 2012a). It also
nurtures students' talents and skills (Neck & Greene, 2011; Sarasvathy et al., 2014; Zupan et al.,
2018). This study examined the impact of an online entrepreneurship course on secondary
students' entrepreneurial self-efficacy and entrepreneurial intentions. The study addressed the
following research questions (see Table 1):
1. How did an online entrepreneurial course affect students' entrepreneurial self-efficacy?
2. Did an online entrepreneurial course affect students' entrepreneurial intentions?
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Table 1
Research Questions and Analysis Strategy
Research question

Data collection method

RQ1: How did an online
entrepreneurial course
affect students'
entrepreneurial selfefficacy?

•

RQ2: Did an online
entrepreneurial course
affect students'
entrepreneurial
intentions?

•

•

Data analysis strategy

The Entrepreneurial
Self-Efficacy Scale
(ESE)
Artifact from
Lesson 10: Pitch
Perfect

•
•
•

Paired sample t-test
Scored artifacts using a rubric
Quantitative analysis of
qualitative data.

The Entrepreneurial
Intentions
Questionnaire
(EIQ)

•
•

Paired sample t-test
Scored artifacts using a rubric

METHODS
Research Design
This study employed a concurrent triangulation mixed-methods design. Quantitative data
included a pre-and post-survey. Qualitative data (the artifacts students created) were collected
from the capstone lesson, Lesson 10 (See the section "The Online Entrepreneurial Course for
High School Students" for a description of the ten lessons) in the course. Quantitative and
qualitative data were collected at the same time. Mixing occurred during the interpretation phase.
Participants and Context
Participants were 76 secondary students in the northeastern region of the United States.
Recruited from three schools, these participants were enrolled in an introductory
entrepreneurship course. Most students were in the 11th grade at the time of the study. The
course was not an elective but a required part of a business career track. Students who elected to
participate in business courses were enrolled in the introductory course. Students were primarily
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white (59%) and Latino (18%). There were a few Asian students (7%) and African American
students (4%). The remaining students selected “choose not to answer.”
Students completed the lessons in about two weeks or one lesson per day. Due to school
schedules, some of the schools used an additional day or two to complete the course. When
available, teachers had students complete one lesson per day.
The Online Entrepreneurial Course for High School Students
The entrepreneurial course, conducted online over several weeks, included ten lessons. It
took students from framing a business idea to creating a business model and pitch framework.
Each lesson consisted of (a) an introductory video, (b) a learning activity, and (c) supplementary
resources. The introductory videos provided students with background information, a description
of the learning activity students completed for each lesson, and conceptual scaffolding support
through the instruction on key concepts and ideas. The learning activities were designed for
students to apply the knowledge and skills they acquired in the lessons. Supplementary resources
provided additional insight for each lesson and included videos and readings. This section
presents the summary of each lesson. See Table 2 for a tabular summary.
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Table 2
Summary of Individual Lessons
Lesson
Lesson1:
Defining
Entrepreneurship
Lesson 2:
Engaging the
Entrepreneurial
Mindset
Lesson 3:
Insight into Action
Lesson 4:
Human-Centered
Design
Lesson 5:
Innovation Ideation
Lesson 6:
Minimum Viable
Product

Lesson 7:
Money Matters
Lesson 8:
Selling Proposition
Lesson 9:
Can't Sell to
Everyone
Lesson 10:
Pitch Perfect

Description
Outcomes
Students defined entrepreneurship Developed an understanding of
and researched an entrepreneur.
entrepreneurship.
Students explored entrepreneurial
mindsets and how they could
develop the mindsets.

Gained insight into entrepreneurial
mindsets and how to develop
them.

Students used the 5 WHY method
to uncover the root causes of
problems.
Students interviewed potential
customers to build empathy.

Brainstormed ideas to uncover the
root cause building self-efficacy.

Students ideated to discover
innovative ideas to solve complex
problems.
Students tested ideas and received
feedback from classmates and
community members to gain
proof (maybe feasibility sounds
better?) of a concept.
Students explored entrepreneurial
finance and build financial
models.
Students completed a competition
analysis.
Students explored TAM-SAMSOM and sales funnels.

Expanded on business idea using
new information to refine ideas.

Students completed a business
model canvas, developed an
elevator pitch, and crafted a pitch
framework.

Built empathy and greater
understanding of target audience.

Gained authentic feedback from
those in their customer
demographic, friends, and family
to understand the value of
constructive feedback.
Grew knowledge of financial
literacy.
Learned how markets and
competition impact a business.
Explored and defined how market
share and sales funnels impact
business.
Presented business ideas and used
facts and data to support their
ideas.

The course was designed to be an online course. However, at the time of the study,
students were allowed to be in class in person but in a limited capacity. The teachers had the
classes view the learning videos using either a projector, smartboard, or large television. Students
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worked on the learning activities individually to maintain school social distancing protocols.
Supplementary videos were viewed as a whole class, and supplemental readings were read by the
students individually. After completing the lessons and related activities, students submitted
artifacts (e.g., a description of the problem they wanted to solve, an empathy map showing the
needs of potential customers) to Google Classroom.
Lesson 1: What is an Entrepreneur? Lesson one provided students with a definition of
entrepreneurship and introduced three types of entrepreneurs (traditional entrepreneurs, social
entrepreneurs, and intrapreneurs). After watching the video, students completed the activity
called "An Entrepreneur Like Me." Students chose an entrepreneur to research and created an
infographic answering questions about the entrepreneur.
Lesson 2: Engaging Your Entrepreneurial Mindset. Lesson two defined the
entrepreneurial mindset and explored its characteristics. This section's activity, "Managerial v.
Entrepreneurial Thinker," included a skit that students read and discussed during class. Students
discussed who in the skit had an entrepreneurial mindset and what qualities of an entrepreneurial
mindset were included.
Lesson 3: Insight into Action. The video described the 5WHY method used to identify a
problem and uncover its root causes. The 5WHY approach challenged students to make their
problem statement (e.g., Why isn’t there a reliable dog sitting service?). After making the first
statement, they ask why (e.g., Why does there need to be a reliable dog sitting service?) four
more times to find the root cause of the problem. After watching the video, students identified a
problem they would like to solve and its root causes. An example problem students identified
was that traditional gyms do not accommodate those with mental health issues.
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Lesson 4: Human-Centered Design. The lesson video explained empathy, why it is
essential, and possible ways to develop empathy for customers. After watching the video,
students identified potential customers who shared their problems, researched target customer
segments, and created an empathy map showing the needs of potential customers.
Lesson 5: Innovation Ideation. Students explored ideation, its importance in
entrepreneurship, and tangible methods to brainstorm innovative ideas to solve their problems.
Lesson 6: Who's the Real MVP? The lesson video demonstrated how to create a
Minimum Viable Product (MVP). After watching the video, students identified their product's
core features and built an MVP to test their solutions.
Lesson 7: Money Matters. The lesson video elaborated on the cost of goods sold,
revenue, profit, personal expenses, business costs, and cost calculations. Students built their
financial models upon watching the video that included startup costs, operating costs, and breakeven analysis.
Lesson 8: Digging Your Moat. The lesson video explained why it is important to
distinguish oneself in the market, identify other companies that compete for the same market
share, and conduct a competitive market analysis. Students researched their competitors to
develop a unique selling proposition for their product or service.
Lesson 9: Can't Sell to Everyone. This lesson explored the entrepreneurial concepts of
TAM-SAM-SOM (Total Available Market – Serviceable Available Market – Serviceable
Obtainable Market) and sales funnels to sell a product. Students were tasked with discovering
their market using these concepts.
Lesson 10: Pitch Perfect. This lesson served as the capstone for the course. The video
introduced students to creating a business model canvas and developing a pitch framework.
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Students created a pitch framework that they could use to sell their idea to potential investors
along with a business model canvas (i.e., a one-page business model).
Course Design Rationale
The Kern Engineering Entrepreneurship Network (KEEN) framework, also known as the
Three C's, guided the entrepreneurial course design (see Figure 1). The KEEN framework was
created by the Kern Family Foundation to increase the quantity and quality of engineering talent
in the United States by incorporating entrepreneurial mindsets in students across all disciplines at
the university level. The framework has been validated (Bosman & Fernhaber, 2018) and has
been used to integrate entrepreneurial mindsets into science, technology, engineering, and
mathematics courses (Rae & Melton, 2016; Santiago & Guo, 2018).
The framework consists of the three C's: Curiosity, Connections, and Creating Value (see
Figure 1). Curiosity is fostered when students demonstrate an interest in the world and explore
views counter to the status quo in their quest to solve problems for others. Connections are
concerned with students using a variety of inputs and research sources, integrating them into
their solutions, and assessing and managing risk propositions. Creating value is about students
uncovering problems and finding innovative solutions to these problems to create value for
others. The three sections below detail how each lesson in the course related to the three C's of
the KEEN Framework (see Table 3).
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Figure 1
KEEN Framework Entrepreneurial Mindset to Business Creation
Entrepreneurial Mindsets

Curiosity
- Demonstrate constant
curiosity
- Explore contrarian
Views

Connections

- Integrate information
- Assess and manage risk

Creating Value
- Identify novel
opportunities
- Persist through
challenges

Note. KEEN's Three C's Model for the components of entrepreneurial mindsets. Adapted from
Engineering Unleashed, https://engineeringunleashed.com/framework.
Table 3
KEEN Framework Rationale for Course Lessons:
3 C's of KEEN
Framework
Curiosity

Connections

Creativity

How KEEN Guided Course Design
Lesson 2: Students explored a contrary view to the status quo.
Lesson 4: Students used empathy to challenge standard solutions.
Lesson 5: Students ideated to challenge standard solutions.
Lesson 8: Students researched market data and analyzed their competition.
Lesson 10: Students developed a pitch.
Lesson 3: Students integrated information from various sources.
Lesson 4: Students gained insight from interviews.
Lesson 7: Students integrated information sources to determine costs/risks.
Lesson 9: Students researched their market to evaluate competition risk.
Lesson 10: Students assessed the landscape and risk of their ideas.
Lesson 3: Students uncovered novel solutions through probing questions.
Lesson 4: Students identified new ideas from feedback.
Lesson 6: Students used feedback to prototype solutions.
Lesson 10: Students used feedback to develop a pitch.
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The course engaged students in developing an understanding of curiosity by exploring a
contrary view to the status quo in Lesson 2, Engaging Your Entrepreneurial Mindset. In Lesson
4, Human-Centered Design, students developed curiosity when using customer empathy to
challenge standard solutions to a customer's problem. Lesson 5, Ideating for Innovation, used
curiosity to challenge traditional solutions by having students ideate many unique ways to solve
problems. Lesson 8, Digging Your Moat, required students to be curious about the market and
their competition, challenging conventional solutions by evaluating their competition. Lesson 10,
Pitch Perfect, leveraged curiosity as students asked probing questions to develop their business
pitch framework and business model.
To encourage students' connections in entrepreneurship, the course helped students
become aware of the benefits of using many different inputs from research and other sources,
integrating them into solutions, and assessing and mitigating risks associated with ideas. Lesson
3, Insight Into Action, required students to integrate information from various sources such as
online research and interviews with classmates and neighbors. Students explored connections as
they uncovered new ideas through the 5WHY method. In Lesson 4, Human-Centered Design,
students made connections to gain insight from customer interviews and research. In Lesson 7,
Money Matters, students explored connections by using information collected for their business
ideas to determine costs and assess the level of risk associated with those costs. Lesson 9, Can't
Sell to Everyone, enlisted students' connections when they researched market segments and
evaluated the risk level associated with competition in those segments. Lesson 10, Pitch Perfect,
promoted connections as students assessed their ideas' scope and risk.
Creating value is about students finding novel solutions to problems and persisting
through failure as they iterate to meet customer needs. In Lesson 3, Insight Into Action, students
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created value as they uncovered novel solutions through the 5WHY method focused on
identifying a problem's root cause or causes. In Lesson 4, Human-Centered Design, students
created value by identifying new ideas from customer research. In Lesson 6, The Real MVP,
students used feedback from classmates and potential customers to prototype solutions and
demonstrate their value proposition. In Lesson 10, Pitch Perfect, students received feedback on
their idea from classmates and homed in on specific solutions to create value for potential
customers.
Data Collection
Overview of Procedure
The three educators teaching an introductory entrepreneurship course received training on
how to use the entrepreneurial course, including using the introductory videos, guiding students
to work on the activities, and using supplementary resources. The teachers responded to a post
on social media about the course and participation in the study. The teachers received the course
for free with support from the researcher. Teachers were told they would be able to continue to
use the course and all future updates of the course as an incentive to participate in the research
study.
The researcher met with teachers online via zoom to discuss how to access the course,
how to upload student artifacts, how to deliver the course in class and answer any questions
before they got started.
All three classes used the course the same way. They played the course videos and shared
supplementary resources as a whole class. Teachers shared the instructional videos and
supplemental resources on a screen or smartboard. The students attended class in person but
could not interact closely with peers. They worked individually and submitted artifacts through
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their schools’ learning management system. Teachers were instructed to support students through
the course by answering questions and helping with technical issues.
Participants took a pre-survey before the course and a post-survey upon completion of the
course. The pre-survey and post-survey were the same, measuring participants’ entrepreneurial
self-efficacy and entrepreneurial intentions. The artifacts students created in the course capstone,
Lesson 10, were collected. The main reason for collecting and analyzing these artifacts was to
provide evidence of student learning across the course. Lesson 10, Pitch Perfect, served as a
capstone for students who completed all previous lessons. Since lessons were cumulative, the
final capstone lesson, Pitch Perfect, captured all learning from the entire course. Students had to
use what they learned throughout the course to complete the capstone lesson. This way, Lesson
ten, was a natural choice for artifact selection.
Students created a pitch framework and business model canvas for potential stakeholders
– those who could buy or invest in their idea and business model. Participants described the
problem they were trying to solve, the solution, the target market, their product's
uniqueness/competitiveness, and projected revenue for their business model using the pitch
framework and canvas.
Once surveys were collected, scores from students who had not completed either the pre
or post survey were removed to ensure samples were truly paired.
Measures
Students' entrepreneurial self-efficacy was assessed using the Entrepreneurial SelfEfficacy scale (ESE) (McGee et al., 2009). Responses to the ESE questions used a 5-point Likert
Scale with response options ranging from 1 (Very Difficult) to 5 (Very Easy). The ESE consisted
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of 10 questions and the value of Cronbach’s Alpha for the pre-survey was a = 0.90. The
Cronbach’ alpha for the post-survey was a = 0.94.
Students' entrepreneurial intentions were measured with the Entrepreneurial Intention
Questionnaire (EIQ) (Liñán et al., 2011). All responses used a 5-point Likert scale with response
options ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The EIQ consisted of 24
questions and the value of Cronbach’s Alpha for the pre-survey was a = 0.92. The Cronbach’s
Alpha for the post-survey way a = 0.92.
Entrepreneurial self-efficacy
Participants' entrepreneurial self-efficacy was assessed using the Entrepreneurial selfefficacy (ESE) scale (McGee et al., 2009) (see Table 4 for the instrument sub-scales and sample
items and see Appendix A for survey questions). The responses were on a 5-point Likert scale
with options ranging from 1 (Very Difficult) to 5 (Very Easy). For example, students were asked
to indicate how easy it would be to “determine customer demand for a new product or service.”
The ESE scale included five dimensions: Searching, Planning, Marshaling,
Implementing-people, and Implementing-financial. The "Implementing-people" and
"Implementing-financial" subscales were not used as they focused on employee supervision and
large organizational financial demands that do not apply to secondary students. The ESE
subscales of Searching, Planning, and Marshaling were used to measure entrepreneurial selfefficacy and capture students’ perceived feasibility in becoming an entrepreneur.
Entrepreneurial intentions
Students' entrepreneurial intentions were measured with the Entrepreneurial Intention
Questionnaire (EIQ) (Liñán et al., 2011) (see Table 4 for the instrument sub-scales and sample
items, and see Appendix A for survey questions). The EIQ comprises eight subscales
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incorporating items that utilize 5-point Likert responses with response options ranging from 1
(Strongly Disagree) to 5 (Strongly Agree) when asked how they feel towards specific statements.
For example, students were asked to indicate how much they agreed with the statement, “being
an entrepreneur would be a very personally satisfying career option.”
The subscales included Education and Experience, Entrepreneurial Knowledge,
Professional Attraction, Social Valuation, Entrepreneurial Capacity, Entrepreneurial Intention,
Entrepreneurial Objectives, and Entrepreneurship Education. The three subscales used to
measure secondary student’s Entrepreneurial Intention were Professional Attraction,
Entrepreneurial Capacity, and Entrepreneurial Intentions. The other subscales were not used
because they did not apply to secondary students. Entrepreneurial Education and Experience
questions were geared towards university students’ prior work and school experience in general
and not appropriate for high school students. The entrepreneurial knowledge subscale measured
student’s familiarity with entrepreneurship through close friends and family and was not relevant
for this study. The Social Valuation subscale was based on the country one resides in and not
applicable to a one-country sample. The Entrepreneurial Education subscale measured students’
experience with university-level entrepreneurship education and how it could be improved,
which was irrelevant to the high school sample. Table 4 summarizes the scales and subscales
included in this study.
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Table 4
The Instruments Used in this Study and Subscales of and a Sample Item for Each Instrument
Dependent
variable
Entrepreneurial
self-efficacy

Entrepreneurial
intentions

Instrument

Sub-scale

Entrepreneurial
•
self-efficacy (ESE) •
•
Entrepreneurial
Intention
Questionnaire
(EIQ)

•
•
•

Searching
Planning
Marshaling
Professional Attraction
Entrepreneurial
Capacity
Entrepreneurial
Intention

Sample item
Your ability to design
a product or service
that will meet the
needs of a real
customer.
I feel being an
entrepreneur
has more advantages
than
disadvantages.

Artifacts
Artifacts were analyzed using a rubric based on the Kern Engineering Entrepreneurship
Network (KEEN) Framework (see Table 5). The rubric criteria included problem identification;
solving problems; identifying customers or target market; identifying strategies, competitiveness,
or uniqueness; projecting revenue; and explanation. Participants could receive one of the five
possible scores on each criterion: 4 (exceeding the criterion), 3 (meeting the criterion), 2
(approaching the criterion), 1 (beginning), and 0 (when the work a participant submitted was left
blank).
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Table 5
Scoring Rubric
Criteria
Problem
Identification

Exceeding
Clearly frames a
problem to be solved
and indicates the need
for a solution to this
problem.
Develops a logical
plan to solve the
problem and
articulates a reason for
choosing the solution.

Meeting
Using information
given, clearly frames a
problem to be solved.

Approaching
Identifies a clear
problem to be
solved without
reason.

Beginning
Does not identify
a clear problem to
be solved.

Develops a logical
plan to solve the
problem.

Develops a plan to
solve a problem
that is unclear or
incomplete.

Not much
consistency in
problem solution,
areas are left
unfinished.

Identify Customers
or Target Market

Clearly defines
specific target
customer types and the
problem the business
solves for the
customer.

Clearly defines a
specific customer
types the problem the
business solves for the
customer.

No clear
understanding of
the customer base
or target market.

Identifying
Strategies/
Competitiveness/
Uniqueness

Clearly identifies
multiple advantages
for solving the
problem over
competition.

Clearly identifies an
advantage
for solving the
problem over
competition.

Projecting
Revenue

Demonstrates a clear
understanding of the
different revenue
streams for the
business based on
customer/target
market.

Demonstrates a clear
understanding of
revenue streams but is
less clear on the
connection to the
customer/target
market.

Explanation

Explains Ideas clearly
in a logical manner
utilizing the business
model canvas
framework making
connections between
each section.

Explains ideas clearly
in a logical manner
following the business
model canvas
framework.

Clear
understanding of a
specific customer
type but does not
identify how the
business solves a
problem for this
customer.
Identifies a single
advantage for
solving the
problem over the
competition but
isn’t clear.
Demonstrates an
understanding of
at least one
revenue stream
but does not
connect it to the
customer/target
market
Ideas are
explained but may
be a little unclear,
and/or the
business model
canvas framework
is incomplete.

Solving Problems

Does not identify
advantages for
solving the
problem.
Does not
demonstrate a
clear
understanding of
at least one
revenue stream.
Ideas are not
explained clearly,
and little to no
information is
added to the
business model
canvas
framework.
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Data Analysis
Survey analysis
Entrepreneurial self-efficacy was measured in three dimensions; Searching, Marshaling,
and Planning. Entrepreneurial intentions were also measured in three dimensions; Professional
Attraction, Entrepreneurial Capacity, and Entrepreneurial Intentions. The scores of the three
dimensions of self-efficacy and three dimensions of entrepreneurial intentions were computed. A
paired sampled t-test was used to compare the scores of these dimensions before and after the
course.
Artifact analysis
The artifacts were scored using a rubric created based on the KEEN framework (see
Table 5). Thirty-nine artifacts were randomly selected and scored in total, which equates to
51percent of total participants. To ensure the validity and reliability of the qualitative analysis,
my advisor and I were involved in scoring the qualitative artifacts. I created a rubric based on the
KEEN framework. My advisor and I used the rubric to score three artifacts initially. We then met
to revise the rubric and discuss scoring. Next, we used the revised rubric to score five artifacts
independently. Then, we met to finalize the rubric, after which we independently scored ten
additional artifacts. The inter-rater reliability was 0.90. We discussed our differences and
reached a consensus. I scored the remaining artifacts.
Since each artifact was scored using a rubric, the qualitative data was analyzed
quantitatively. Specifically, student scores in each category were analyzed to provide a clearer
picture of how students processed their learning from the course. The mean, median, standard
deviation and standard error of the mean were calculated for each of the six categories. Student
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quartiles scores were also summarized to attain further clarity on where students scored with
relation to others.
RESULTS
Survey Results
Paired-samples t-tests showed that participants’ Professional Attraction toward
entrepreneurship significantly increased from the pre-survey (M = 3.58, SD = 0.60) to the postsurvey (M = 3.76, SD = 0.67) (t = -2.60, p = 0.01, d = 0.59) (see Table 6). The effect size was d =
0.59, suggesting a medium effect (Cohen, 1977). Entrepreneurial Capacity significantly
increased from the pre-survey (M = 3.10, SD = 0.69) to the post-survey (M = 3.35, SD = 0.70) (t
= -3.24, p = 0.00, d = 0.65). The effect size was d = 0.65, indicating a medium effect. The third
dimension of entrepreneurial intentions as well as entrepreneurial self-efficacy did not improve
significantly.
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Table 6
Pre- and Post-test Means, Standard Deviations, and t-Test Results
Dependent
Variable

Dimension

Pre-survey
n = 76
Mean

Entrepreneurial
Intention

Entrepreneurial
Self-Efficacy

Professional
Attraction
Entrepreneurial
Capacity
Entrepreneurial
Intentions
Searching
Planning
Marshaling

SD

Post-survey
n = 76
Mean

SD

t

p

Cohen’s
d
0.59

3.58

0.70

3.76

0.67

-2.62 0.01

3.10

0.69

3.35

0.70

-3.24

2.94

1.15

3.05

1.06

-0.94 0.35

0.97

3.34

0.73

3.41

0.86

-0.66 0.51

0.93

3.32

0.71

3.47

0.80

-1.74 0.09

0.77

3.41

0.80

3.37

0.87

0.41 0.68

0.75

0.00

0.65

Note.
All scores ranged from 1 to 5.
Significant results are in bold.
Artifact Results
Two categories, Problem Identification and Solving Problems, averaged over 3 (see
Table 7). Specifically, the mean of Problem Identification was 3.54 (out of 4) with a median of
4.0, and that of Solving Problems was 3.18 with a median of 3.0. The mean of Projecting
Revenue was 1.44 with a median of 1.0 and was the lowest of all categories.
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Table 7
Mean and Standard Deviations of Artifact Scoring by Rubric Category
Category
Problem Identification
Solving Problems
Identifying Customer/Target Market
Identifying Strategies/Competition
Projecting Revenue
Explanation
Note.
The highest score of each category was 4.

Mean

Median

3.54
3.18
2.77
2.44
1.41
2.41

4.0
3.0
3.0
2.0
1.0
3.0

Standard
Deviation
0.72
0.76
1.04
1.02
1.45
1.19

Standard
Error Mean
0.12
0.12
0.17
0.16
0.23
0.19

Total scores for each participant were placed into quartiles to look at their distribution
(see table 8). Most scores were in the first and second quartiles. Specifically, 28.20% were in the
first quartile (between 19 and 24 points), and 51.28% were in the second quartile (between 13
and 18 points), indicating that most of the participants’ overall scores were above 60% of the
total score.
Table 8
Participants’ Total Score Quartiles
Quartile
1st Quartile Score of 19-24
2nd Quartile Score of 13-18
3rd Quartile Score of 7-12
4th Quartile Score of 0-6

Students Scoring in Quartile
11
20
7
1

Percentage of Total
28.20%
51.28%
17.95%
2.56%

This study examined the impact of an online entrepreneurship course on secondary
students' entrepreneurial intentions and entrepreneurial self-efficacy.
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How did an online entrepreneurial course affect students’ entrepreneurial self-efficacy?
The survey results did not indicate a significant change in students’ entrepreneurial selfefficacy across the online course. Each subscale was examined separately to gain a better
understanding of why this occurred.
The Searching dimension of entrepreneurial self-efficacy did not improve significantly,
which can be attributed to the fact that students did not have an opportunity to interact with real
customers. Most items in the searching subscale asked students whether they could identify real
customer needs and design a product or service to meet those needs. The course required
students to interact with potential customers to gain feedback on their product idea and design.
However, due to the COVID-19 pandemic, students could not interact with real customers and
relied on secondary research.
The Marshalling dimension of entrepreneurial self-efficacy did not improve. This is
explained by how students engaged with the learning activities. The Marshalling subscale
included questions about students' confidence in their abilities to get others to believe in their
business ideas, make contact and communicate with others to exchange ideas, and explain
concepts verbally and in writing. Due to the COVID-19 pandemic, students had to maintain
social distance and could not work with each other in a meaningful way. They completed
learning activities individually. They could not discuss with other students the problems they
identified or the business ideas they generated. Nor could they practice their pitch or receive
robust peer feedback. Therefore, they did not gain much experience explaining entrepreneurial
concepts or communicating business ideas to others, leaving them uncertain of their abilities.
The planning dimension of self-efficacy did not show a significant improvement. This
was corroborated by the artifact analysis that suggested students did not do well in projecting
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revenues. Students scored a mean of 1.41 out of 4.0 for this criterion. The survey corroborated
this result, showing that entrepreneurial self-efficacy's planning dimension (e.g., determining a
competitive price for a new product, estimating the amount of startup funds) did not improve
significantly.
There are several possible reasons why student scores were low in projecting revenues.
The course's projecting revenue lesson was more complicated than other lessons and involved
financial terminology and algebraic calculations that may have been unfamiliar to students. It
also required students to use an Excel spreadsheet to create financial models for their business
ideas. The spreadsheet included the projected cost of goods sold, net startup, and operating
expenses and was designed to help students calculate projected revenues and costs for an entire
year. The financial terms, spreadsheet, and application of mathematics skills to compute
projected revenues may have been overly challenging for high school students. Financial literacy
is difficult for secondary students to grasp. The OEDC Programme for International Student
Assessment Excellence and Equity in Education (2015) found that only 10% of 15-year-olds
achieved financial literacy proficiency.
Further, the lesson asked students to conduct a break-even analysis and calculate when
the amount of product or service sold equaled the amount spent to create the product or service.
Students may have had difficulty solving algebraic tasks required because it is challenging to see
relationships between expressions in words with algebraic formulas and equations, where they
may lack algebraic visualization skills (Muchoko et al., 2019; Wahyuni et al., 2020). This is
especially true when the calculations are in unfamiliar or new contexts, such as financial literacy.
For these reasons, the learning activity may have caused a cognitive load. Cognitive load
refers to the amount of information held in our working or short-term memory, which has limited
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capacity (Paas et al., 2010). The information becomes stored in long-term memory when we
have built schemas to help categorize and make sense of new information (Sweller, 1994). The
less familiar with a topic, the more we depend on our working memory to complete tasks. Since
entrepreneurship and financial terminology were new for students, they had not built schemas to
help them work with the new information. Adding the additional level of advanced mathematics
could have overtaxed students.
The projecting revenue lesson can be improved with additional procedural and
conceptual scaffolding to avoid overloading students' short-term memory. Including more
relevant, everyday examples like saving allowance money to purchase a game or tickets may
activate students' prior knowledge to connect financial terms to what they already know. Since
worked examples can lighten cognitive load (Bannert, 2002), additional procedural scaffolding
should be incorporated to walk students through worked examples using the included
spreadsheet. After that, the video lesson could provide guided practice to demonstrate how
students should input data into the spreadsheet for a fictional business. This way, students would
be familiar with the tool (spreadsheet) and confident using it with their business ideas.

Did an online entrepreneurial course affect students' entrepreneurial intentions?
Survey results showed significant improvements in two dimensions of entrepreneurial
intentions: Professional Attraction and Entrepreneurial Capacity. The third subscale of
entrepreneurial intention (Entrepreneurial Intentions) was not significant. Students'
entrepreneurial self-efficacy subscales (Searching, Planning, Marshaling) did not yield a
significant improvement. The analysis of students' artifacts showed that students did identify
problems and generate solutions to these problems. However, many students' artifacts did not
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demonstrate a clear understanding of the projected revenue for the business based on a target
market.
The survey results showed that the Professional Attraction dimension of secondary
students' entrepreneurial intentions increased upon completion of the course indicating that
students find the idea of pursuing entrepreneurship an appealing career option after completing
the course.
The survey also showed that the Entrepreneurial Capacity dimension of secondary
students’ entrepreneurial intentions (i.e., recognizing an opportunity that could be a business
idea, generate solutions to other people’s problems) increased upon completion of the course.
Findings from the artifacts corroborated the survey results. The artifacts provided evidence of
students' ability to identify problems and develop solutions. Both opportunity recognition and
problem solving are essential to entrepreneurship. Specifically, the first crucial step into
entrepreneurship is identifying an opportunity for a new business, product, or service. (Nicolaou
et al., 2009; Shane & Venkataraman, 2000). Shane & Venkataraman (2000) define
entrepreneurship as a search for potential opportunities to create products or services and how
one exploits those opportunities. Entrepreneurs focus on developing unique solutions that
generate value for others (Hsieh et al., 2007; Sarasvathy et al., 2014). Given the central role of
opportunity recognition and problem-solving in entrepreneurship and students’ improvement in
these two aspects, the online course indeed equipped students with valuable entrepreneurial
skills.
Limitations
Several limitations were present in this study. First, due to the COVID-19 pandemic, it
was impossible to interview teachers and students due to issues with consent forms. Interview
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data could have provided additional insights into the challenges students experienced and their
attitudes towards the course.
Second, students primarily worked on the project individually due to restrictions. They
were able to gain some peer feedback, but not in an ideal way. The initial design of the course
suggested students work in teams on the learning activities, give formal pitch presentations to
their classmates and local entrepreneurs, and receive constructive feedback and encouragement
to move forward. Although this was an online course, grouping students and managing student
online teams in a hybrid environment were beyond the scope of the educators.
Lastly, the course was run at the end of the school year in an expedited fashion. It may
have been advantageous to complete one lesson per week, allowing students to work on it
intermixed with other schoolwork throughout the week. This would have allowed more time for
students to explore their ideas, ask questions, and talk to more potential customers.
Directions for Future Research
Future research can include interviews with students and teachers to gain in-depth
understanding of secondary students’ experience with the entrepreneurial course and how the
course impacts students’ entrepreneurial self-efficacy and intentions.
Studying student growth across the course using a pre and post artifact analysis may also
provide additional insight into how much the students learned. Since the business model canvas
was used, students could have filled out a preliminary canvas before the course's first lesson,
then create their final canvas during the capstone lesson. A pre and post artifact analysis could
show the researcher student growth and be very helpful for students to review and reflect upon
their own personal development.
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Future research can also study all artifacts collected from each of the ten lessons to
examine how students’ entrepreneurial mindset is developed over time. Additionally, the
entrepreneurship education field can benefit from experimental studies. For example, the control
group can do what participants in this study did. The experimental group, however, can interact
with real potential customers to gain feedback on their ideas. An experimental study would also
control for students’ level of interest in entrepreneurship.
Implications and Conclusions
This study contributes to entrepreneurship education in the K-12 arena as few studies
have attempted to cultivate entrepreneurial intentions in the K-12 population. This study
provides a starting point for research in how to develop secondary students’ entrepreneurial
intentions. It also demonstrates that a guided entrepreneurial experience can increase students’
attraction to the field of entrepreneurship and their overall capacity to become entrepreneurs. It
highlights the design of an online experiential entrepreneurship course, guided by the KEEN
framework, that can help shape and improve the design of future coursework in K-12
entrepreneurship education.
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APPENDIX A: Survey Questions
PRE/POST SURVEY
Entrepreneurial Self-Efficacy Questions:
1. For the following list of questions, please indicate how much confidence you have in
your ability (right now) to do these things. There is no judgment here. Rank from
1(strongly disagree) to 5(strongly agree) on the following:
Searching
a. Brainstorm or come up with a new idea for a product or service?
b. Identify the REAL need in the world for a new product or service?
c. Design a product or service that will meet the needs of a real customer?
Planning
d. Estimate or determine customer demand for a new product or service?
e. Determine a competitive price for a new product or service?
f. Estimate or determine the amount of startup funds to start a business?
g. Design effective marketing campaigns for a new product or service?
Marshaling
h. Get others to believe in your business idea?
i. Make contact and communicate with others to exchange ideas?
j. Explain my ideas in writing or verbally clearly and understandably?
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Entrepreneurial Intention Questions:
Professional Attraction
2. What would you like to do right after high school or college? Rank the following from
1(strongly disagree) to 5 (strongly agree)
a. Work as an employee in a company
b. Start your own company
c. Continue training (school) and preparation
3. Think about the longer term, think about all the advantages and disadvantages (money,
social status, social recognition, stability, etc.), indicate how you feel about the following
career options from 1(strongly disagree) to 5 (strongly agree).
a. Salaried work (steady paycheck working for a company or someone else)
b. Freelance work (work for someone else, but choose the work like a consultant or
temporary worker)
c. Entrepreneur (start a business and work for yourself)
4. How much do you agree with the following sentences from 1(strongly disagree) to 5
(strongly agree)?
a. Being an entrepreneur has more advantages than disadvantages, in my opinion.
b. A career as an entrepreneur seems cool to me.
c. If I had the opportunity and resources, I would start a business.
d. Being an entrepreneur would be a very personally satisfying career option.
e. Among other options, I would like to be an entrepreneur
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Entrepreneurial Capacity
5. How much do you agree with the following statement from 1(strongly disagree) to 5
(strongly agree)
a. Starting a business and keeping it going would be easy for me.
b. I feel confident I can control the creation of a new business.
c. I know what it takes to start a business.
d. I know how to develop an entrepreneurial project.
e. If I tried to start a business, I would probably succeed.
6. How do you rank yourself on the following capabilities of entrepreneurship? Select from
1(very difficult) to 5(very easy).
a. Opportunity recognition. The ability to recognize an opportunity in the world that
could be a business idea.
b. Creativity – Your ability to come up with new or innovative solutions to other
peoples’ problems.
c. Problem-solving – Your confidence in working to solve problems for other
people.
d. Leadership and communication - Your ability to lead a team and communicate
with your team.
e. Development of new products or services
f. Networking and making business contacts – Networking or meeting new people
who can help me.
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Entrepreneurial Intentions
7. Indicate how strongly you feel about the following statement from 1(strongly disagree) to
5(strongly agree)
a. I am ready to make anything to become an entrepreneur
b. My goal is to be an entrepreneur
c. I will make every effort to start my own business
d. I have seriously thought about starting my own business
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APPENDIX B: Example Artifacts
Student 18:
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